The anatomical and histological studies of the olfactory organ of the fresh water fish-H. fossilis were performed in the adult specimens. The olfactory chambers are paired, situated antero-dorsally on either side of the middle line of snout.
The structure of the olfactory organ in the teleostean fishes has been earlier described by a number of workers.
The notable references related to the problem are of Burne (1909), Adrian and Ludwig (1938) , Allison (1953) , Baradi and Bourne (1953) , Iwai and Nakamura (1964) , Pfeiffer (1964 and 1965) , Bannister (1965) , Andres (1966) , Frisch (1967) , Wilson and Westerman (1967) , Gemne and Doving (1969), Kapoor and 0 jha (1971), Graziadei and Metcalf (1971) , Singh (1972) and 0 jha and Kapoor (1973) . Keeping in view that only a few Indian species have been investigated so far, the work of this nature was undertaken to execute studies on this topic to enrich information regarding the functional anatomy of the olfactory organ in the Heteropneustes fossilis-a fresh-water, air-breathing teleost.
Material and Methods
The heads of alive H. fossilis were fixed in 10% formalin or aqueous Bouin's fluid. The fish was dissected from the dorsal side to expose the olfactory apparatus and the brain to establish the relationship between the two. The olfactory rosettes were taken out and number of olfactory lamellae was counted under a stereoscopic microscope. (Fig. 2) .
The olfactory chamber with its rosette is lodged in a pit formed in the ethmoidal region of the skull. The entire cavity of the olfactory chamber is occupied by an elongated olfactory rosette.
On the dorsal surface of the olfactory rosette is seen the median raphe ; it is formed by an infolding. of the ventral wall of the olfactory chamber present along the long axis of the olfactory rosette from its anterior to posterior end. On either side of the median raphe are arranged a large number of thin, closely set, foliaceous and laterally compressed olfactory lamellae (Fig. 3) . The ventral margin of each lamella is attached to the wall of the olfactory chamber and its proximal end is attached to the median raphe. The dorsal margin of each la- mella possesses well developed linguiform process at its distal end (Fig. 4) . The processes of the lamellae are directed towards the periphery of the rosette where they form the peripheral channel between them and the wall of the olfactory chamber.
The olfactory lamellae of the middle region of the olfactory rosette are largest while they decrease in size towards anterior as well as posterior ends. Since the smallest lamellae are present on the extreme anterior and posterior ends, it implies that new lamellae are added in the rosette at the two ends. Adult specimens of varying size were selected to determine the number of olfactory lamellae and the surface area of their epithelium present in each of their olfactory rosette. The observations are recorded in the accompanying table-I. It is evident from the readings of the table-1 that the total number of lamellae along with the surface area are directly proportional to the size of the fish.
After cutting the integument of dorsal surface of olfactory chamber and turning it over, a clear area is seen on the inner side which has the same dimensions as that of olfactory rosette.
It has a prominent median ridge and a channel all along its length. The anterior nasal opening communicates at the anterior end by this channel.
The aforesaid ridge and its channel cover the central part of the rosette. The peripheral channel of the olfactory rosette is covered by a groove of the peripheral part of the integument.
The posterior nasal opening communicates inside with the grooved peripheral channel and outside with the exterior (Fig. 5) .
Each olfactory lamella consists of a sensory olfactory epithelium and a central lamellar space, the central core. The olfactory epithelium is very thick and comprises following types of cells :
Supporting or sustentacular cells
These cells are elongated and columnar in shape which are arranged in a regular layer. This layer of supporting cells forms the most superficial layer. These cells are wider towards the outer side and narrower towards the inner side. Each cell bears a large oval and poorly stained nucleus. The tips of the supporting cells bear faintly visible cilia which are attached with the basal bodies (Fig. 6 ).
Olfactory receptor cells
These cells are the sensory elements of the olfactory epithelium and are differentiated into primary neurons and secondary neurons. The primary neurons are closely arranged beneath the supporting cells and are distinguished by their rounded and darkly stained nuclei situated in the centre of cells. The axonal ends of a few primary neurons synapse with the dendritic tips of the secondary neurons are characterised by deeply stained oval and elongated nuclei. These cells are present in 1-2 layers lying below the primary neurons ( Fig.  6 and 7 ).
Basal cells
These cells are a few and scattered in the deepest layers of the olfactory epithelium. They are oval, pear-shaped and rounded in appearance containing darkly stained nuclei. These cells migrate towards the upper layers of the olfactory epithelium and are believed to form the reservoir for the formation of olfactory receptor cells and the supporting cells ( Fig. 6 and 7) .
Goblet or mucin secreting cells
These cells are abundantly present in the superficial layer of the olfactory epithelium particularly at its free margin.
They are swollen, ovoid and rounded bodies. As the goblet cells pass through different stages of secretory activity they present a wide variation in their form and appearance (Fig. 6 ).
Central core
It is lined by a well developed basement membrane.
It is filled with loose connective tissue containing blood capillaries, and nerve fibres (Fig. 6) .
The flow of current in H. fossilis is unidirectional.
It enters the anterior nasal opening and passes out through the posterior nasal opening after bathing the olfactory rosette. It can be confirmed by introducing the carmine particles into the nasal chamber through the anterior nasal opening of an alive fish held under water and observed through the stereoscopic binocular microscope, a small amount of red coloured water is seen coming out of the posterior nasal opening.
It clearly implies that the activity of cilia present on the tubular anterior opening and on the sensory epithelium is able to create slow current of water across the olfactory chamber.
The well developed linguiform processes of the lamellae are directed towards the periphery of the rosette and divide the dorsal concave surface of the rosette into a central part and a peripheral channel.
By this type of morphological arrangement of the lamellae of the rosette, water entering the anterior nasal opening is conducted over the central part of the rosette which then flows to its peripheral channel and ultimately passes out by means of posterior nasal opening.
Discussion
The presence of anterior nasal opening in H. fossilis on a forwardly and outwardly directed tube confirms the observations of Burne (1909) The most remarkable feature of the olfactory epithelium of H. fossilis is the presence of secondary neurons and the occurrence of synaptic connections between the primary and the secondary neurons.
The presence of synapses in the olfactory epithelium have so far been reported by Ojha and Kapoor (1973) in Labeo rohita with whom our findings agree. It is a widely accepted view that the synaptic formation occurs only in the olfactory bulb but not in the olfactory epithelium.
In the olfactory bulb the axons of the primary neurons synapse with the dendrites of the mitral cell.
The 
